Interrelationships of copper, cytochrome oxidase, phospholipid synthesis and adenine nucleotide binding.
Studies are reported on the interrelationships in liver mitochondria of copper status, cytochrome oxidase activity, adenine nucleotide binding capacity and phospholipid synthesis. Direct exposure of mitochondria to cyanide or diethyldithiocarbamate depressed cytochrome oxidase activity; ADP-binding and phospholipid synthesis. Fractionation of mitochondria to increase the specific activity of cytochrome oxidase about 10-fold did not increase the affinity to bind ADP. Ageing of mitochondria or dialysis of mitochondria or mitochondrial membrane preparations against water or diethyldithiocarbamate at 0--2 degrees for 18 h did not decrease cytochrome oxidase activity or copper content of reisolated and resuspended mitochondria or mitochondrial membrane preparations, but considerably reduced the affinity to bind ADP. The respiratory inhibitors, fluoride and azide, at concentrations inhibitory to cytochrome oxidase did not reduce ADP-binding or phospholipid synthesis. Atractyloside did not inhibit cytochrome oxidase activity but did inhibit ADP-binding and phospholipid synthesis. Pre-incubation of mitochondrial membrane preparations with Cu++ increased the copper content and ADP-binding affinity. The results indicate that cytochrome oxidase is not the ADP-binding site of the mitochondrial membrane system and that reduced cytochrome oxidase activity per se does not depress binding affinity. Copper appears to be a component of the adenine nucleotide binding sites of mitochondrial membranes because the copper-complexing agents, cyanide and diethyldithiocarbamate, depressed ADP-binding, while increased mitochondrial membrane copper content increased ADP-binding.